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1. (a) First,
5 2 -1 3 _12 _01 _02 —6 25 2
AB=|0 7 7 1| S| =|=T 2 32
-4 -1 0 5] | " o 7 46 22
(b) Next,
-2 0 0 -10 -4 2 -6
5 2 -1 3
1 -1 =2 3 -3 -8 =8
BA=19 0 _04 _71 (7) é —34 -10 2 24
0 9 4 —-16 59 63 29

(c) We cannot compute B> = BB because the first matrix in the product has 3 columns
while the second matrix has four rows.

2. Observe that

o 6] [z 6] [22—6 6x+6y
-1 oyl |1y |-y —6+92C

Thus we set

r=1x"—6

6 = 6z + 6y
—1l=-z—y
y=—6+y"

From the first equation, we have
??—r-6=0 = (r-3)(x+2)=0
and so x = 3 or x = —2. From the fourth equation, we obtain
y-y-6=0 = (y-3)(y+2)=0
so y =3 or y = —2. From both the second and third equations, we get
r+y=1

Therefore A will be idempotent if x =3 and y = —2 orif x = —2 and y = 3.



[3] 3. This system corresponds to the matrix equation Ax = b where
-1 5 3
A_{Q _7} and b_M.

PR S e N (-1
S 7-10 -2 1] 3[2 1]

the solution of the system is
L7 5] (3 1151 [17

TS T _t _
x=4 b_3{2 1] M 3{12} 4}

[2] 4. This system corresponds to the matrix equation Ax = b where

A= ] i ne 2]

Since

so x =17 and y = 4.

However A is not invertible because ad — bc = 12 — 12 = 0 so the matrix inverse cannot be
used here.

[3] 5. First we can left-multiply by B~', and obtain
B'BX'A=B'AB
IX'A=B'AB
X 1'A=B"1AB.
Next we can right-multiply by A~!, yielding
X TAAT =B ABA™!
X' I=B"ABA™!
X'=B1ABA™
Finally,
X = (B 'ABA™H)!
— (A7) IBTtA (B!
= ABT'A7'B.
[3] 6. We need to show that the product of A7 and (A™!)7 is the identity matrix I. We can use
the fact that (XY)? = YT X7 so we can write
AT(AHT = (A1 4)T
=17
=1.

Thus (A™1)T is the inverse of AT.



